Modular device assembly & manipulation

PDMS injection molding
The modular microfluidic device we designed allows PDMS injection molding, can be seen in Fig. S1b -c. This module comprises; screw nuts (4), steel bars (10), a PMMA top piece, a spacer with an insert, a spacer and a PMMA bottom piece with the silicon chip.
For PDMS injection molding, the module is assembled as follows: (i) the silicon chip is placed onto the PMMA bottom piece (part #5) within the small-engraved recess (500 µm deep).
(ii) The spacer (part #4, 0.5 cm high) is stacked onto the bottom piece. Note that screws are inserted in the PMMA bottom piece. (iii) The spacer with the insert (part #3, 0.5 cm high) is stacked on top. (iv) The PMMA top piece (part #2) is stacked (and orientated to match the through holes with the microstructures on the silicon chip) and tightened with screw nuts. (v) The steel rods (1.5 cm high, Ø = 0.16 cm) are inserted into the through holes of the top PMMA piece and pressed onto the silicon chip. The assembled PDMS injection module can be seen in Fig. S1c .
Afterwards, PDMS is injected with a syringe into the inlets of the PMMA top piece, excess PDMS is collected in a second syringe (remove the plunger) inserted in the second PMDS inlet, as seen in Fig. S1c . The module is then placed in a hoven (60°C) for 4-8 hours. Upon disassembly the PDMS chip maintained within the spacer with the insert (part #7) is recovered.
Microfluidic module assembly
The second module for microfluidics can be seen in Fig. S1b(right) . The module comprises; screw nuts, the PDMS chip in its PMMA holder, a PMMA coverslip holder, a rubber O-ring and a PMMA bottom piece.
For gradient patterning, the module is assembled as follows: (i) the coverslip bearing the hydrogel is placed onto the PMMA bottom piece (part #10). The cover slip is manually aligned in the centre. (ii) The rubber O-ring and the coverslip holder (part #9, 0.3 cm high with an indent of 0.1 cm for the rubber O-ring) are stacked onto the PMMA bottom piece and tightened. (iii) The PDMS chip in its spacer (part #7) is stacked, pressed onto the coverslip and tightened.
Afterwards, the microfluidic module could be connected to a syringe pump for patterning, as seen in Fig. S1d . 
Characterization of longitudinal stability of patterned gradients
ESC cultured on tethered FcLIF gradients and controls
Summary of programming parameters
